Expression of CCAAT/enhancer binding protein family genes in monolayer and sandwich culture of hepatocytes: induction of stress-inducible GADD153.
Removal of hepatocytes from their physiological environment for experimentation in vitro activates loss of liver-specific phenotype. Hepatocytes cultured in a sandwich configuration reportedly maintain greater expression of certain liver-specific genes than hepatocytes in monolayer cultures. We show that sandwich culture of rat hepatocytes improves retention of expression of a liver-enriched transcription factor, C/EBPalpha (CCAAT/enhancer binding protein alpha), which regulates many liver-specific genes. However, we also demonstrate increased expression of a stress-responsive C/EBP homologue, GADD153 (growth arrest and DNA damage gene 153), during monolayer culture, which may promote dedifferentiation. Induction of GADD153 was not prevented in sandwich cultured hepatocytes. Activation of a homologue of the mouse GADD153 target gene, doc1, was observed in monolayer and sandwich culture, suggesting that GADD153 was transcriptionally active. We suggest that the capability of sandwich cultures to maintain hepatocyte phenotype may be limited by the altered profile of transcription factor activity.